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S C ; . . ~  of the e f f e c t s  of t r i t i u - l a b e l e d  thynidine ( H  TdR) on the  - 
clonal  Srowth of EeLa S3 c e l l s  have been reported (1 & 2) .  These 

s tudies  qui te  c l e a r l y  show t h a t  colony counts were depressed a f t e r  

Lncubation o f  the c e l l s  with small a o u n t s  of H'TdR for 21: hours. 

Eowever, n s u l t s  on the ac t ion  of short  incubations with H 3 TdR were 

3 not so  c lear .  Since H Tdli i s  generally used for shor t  incubations 

(so-cal led "pulse1' or 'Iflash" label ing)  as a t r a c e r  f o r  deoxyribo- 

nucleic ac id  (DNA) meta'oolism, it i s  or' utmost importance t o  know i f  

t h i s  t rez~ 'aent  can cause c e l l  death. Therefore the  ac t ion  of shor t  

incubations with H,TdR on the  clonal growth of HeLa  S3 Cultures has 3 

been invest igated aore f u l l y .  

The experimental procedures for s ingle  c e l l  p l a t i n g  experiments 

were as. out l ined prevlously (1). HeLa S3 c e l l s  were inoculated i n t o  

s m 1 1  p e t r i  dishes,  including two in to  which cover s l i p s  had previously 

been placed, and a f t e r  an 18 hour incubation t o  allow the  c e l l s  t o  

a t t a c h  the  medium was removed. Into one-third of the  p l a t e s  w a s  added 

a medim containing 0.02 pc/ml H 3 TdR at a s p e c i f i c  a c t i v i t y  of 5.1 c/mM; 

3 i n t o  another one-third w a s  added a medium containing 0.02 p c / d  H TdR 

a t  1.9 c/mM; i n t o  the  o ther  t h i r d  was added a new medium containing no 

thiymidine. 

minutes, t'nroe p l a t e s  of each kind were reaoved and t h e i r  medium d i s -  

carded; the c e l l s  were washed twice with Eianks' balanced salt  solut ion 

(EBSS), a medim containing 20 pg/cil unlabeled thymidine added, and 

The p l a t e s  were placed i n  the incubator and after t h i r t y  
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t he  p l a t e s  were t i e n  replaced i n  the  incubator. O-cher p l a t e s  were 

t r3a t ed  s imi l a r ly  Z’G 6 hours and 24 hours a f t e r  the  zddi t ion  of H 3 TdR. 

TLe c e l l s  then incubated f o r  1 4  da.ys, a t  which tlme a l l  media were 

removed and the  colonies t h a t  had developed were co7mted, a f t e r  being 

f ixed w5th a c e t i c  a lcohol  (1:3) a d  s ta ined w i t h  C-iensa. 

??le c e l l s  on the  two p l a t e s  with cover s l i p s  (one with 5.1 c/mM 

mecium, the othcr  with 1.9 c/mM medium) were f ixed immediately a f t e r  

t 5e  t r a c e r  incubation. 

iach microscope s l i d e s  and covered with s t r ipp ing  f i l m .  

autoradiograms were exposed f o r  th-o weeks , developed, s ta ined  with 

Giemsa, and examined f o r  t he  presence of grains  r e su l t i ng  from tritium- 

labe led  nuc le i .  

The cover s l i p s  were removed, mounted on 1 x 3 

The re su l t i ng  

I n  the  second experiment the  spec i f i c  a c t i v i t y  was  kept constant 

(1.9 c/mM) but  varying amounts of H3TdR (0.02, 0.1, 0.5 and 2.5 pc/ml) 

were incubated with the  c e l l s .  One-half of t h e  cu l tures  a t  each l e v e l  

of isotope were incubated for 30 minutes, the o ther  one-half f o r  24 hours, 

before  removal of t h e  radioisotope, washing and reincubation with the  

medium containing 20 pg/ml c a r r i e r  thymidine. 

p l a t e s  t h a t  were never exposed t o  m y  thymidine were a l so  included. 

I n  t h i s  experiment, four  

RESULTS 

m e  e f f e c t s  of 0.02 p c / d  H ~ T ~ B  (two l e v e l s  of spec i f i c  a c t i v i t y )  

a r e  shown i n  Table I. It i s  qui te  evident t h a t  t h i s  mount  of H3TdR 

has no e f f e c t  on the  v i a b i l i t y . o f  EeLa S3 c e l l s  when incubation i s  

-..:xi.ted t o  t h i r t y  minutes. Autoradiogras  prepared from the  cover s l i p  
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c i i t u r e s  A o w d  tinat, a f t e r  t he  t h i r t y  rainiltes incx5a';Lon with H 3 TdR, 

29 Per cen-G of the c e l l s  were labeled.  

data (3)  and shows that uptake occurred t o  an ex ten t  t h a t  can be used 

f o r  autoradiographic exceriments. 

This i s  i n  l i r ie  with our previous 

I n  the second e-xperiment (T23le 11) an uzusml ly  low number of 

colonies appeared i n  cont ro l  p l a t e s .  

from an unaccountable l o w  p l a t i n g  e f f ic iency  or from a d i l u t i o n  or 

counting e r ro r ,  the r e s u l t s  unequivocally show tha t  the  incorporation 

of H3TdR i n  the  n z d i m  f o r  t h i r t y  minutes, a t  a l l  l e v e l s  t e s t ed ,  had 

no e f f e c t  on u l t i m t e  survival .  

i s  again i n  doubt, bu t  a t  all o ther  concertrations of H3TdR, t he  24 hour 

incubation resu l ted  i n  a complete absence 01' colonies.  

Resardless of whether this  r e su l t ed  

!!he e f f e c t  of 0.02 pc/ml f o r  24 hours 

!he four  p l a t e s  t h a t  were riever e q o s e d  t o  any thymidine yielded 

about 65 per  cent more colonies than control  p l a t e s  which had been 

exposed t o  20 p g / d  unlabeled t h p i d i n e  Yflroughout the  experiment. 

t h e  former cu l tures  are considered the controls  f o r  unlabeled thymidine 

e f f e c t s ,  it appears tha t  20 pg/ml thymidine depresses colony formation 

by about 40 per  cen-;. 

accompanying communications (4)  the  e f f e c t  may have been exaggerated 

somewhat by the  e f f e c t  t h a t  caused the general  low colony formation i n  

t h i s  experiment. Nevertheless, it does ind ica te  t h a t  long incubations 

with thynidine can r e s u l t  i n  c e l l  death. 

If 

. 

In  l i g h t  of  other  experiments, reported i n  the  

DISPJSSIGX 

The r e s u l t s  presented he:* skew t h a t  H 3 TdR can be s a f e l y  used as 
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a t r a c e r  f o r  DNA Eetcbolism i n  m,mmlis.n c e l l  cu l tures ,  when i t s  

incubation i s  l i Q i t e 3  t o  one-half hour. The f a i l u r e  of even r e l a t i v e l y  

high concentrations (2.5 : ~ c / m l )  w i t h  t h i r t y  mincte frxubations t o  cause 

a depression i n  colo:iy counts conf i rm our previous observations (2) 

and emphasizes t'r,at the  l e t h a l  e f fec t  of €1 3 TdR i s  &?endent on t i x e  

of incubation as well  as concentration. Tois evidence d o n g  with our 

previous data showing t h a t  t r a c e r  amounts do not  a f f e c t  the generation 

Time or mTxo-cic index i n  the f i r s t  two generations following i t s  admin- 

l s t r a c i o n  ( 3 )  Zemonstrate unequivocally that H 3 TdR can be used i n  pulse 

l a b e l i n g  experiments with no danger of  dis turbing normal metabolism or 

,rovth. 

eedium f o r  long periods of t h e  does apgear t o  cause dis turbing r e s u l t s .  

The r e s u l t s  of  f 'urther experiments ofi t h i s  po in t  a r e  discussed thoroughly 

i n  t h e  accoqanying repor t  (4). 

On t'ne other  hand, the  e f f e c t  of unlabeled thymidine i n  the 

SUmWY 

Thirty minute incubations with t r i t i a t e d  thymidine, a t  concentra- 

t i o n s  from 0.02 t o  2.5 yc/ml, and a t  two s p e c i f i c  a c t i v i t i e s ,  d id  not  

a f f e c t  t h e  production of colonies of HeLa S3 cul tures ,  bu t  longer 

incubations d id  cause a depressicn i n  number of colonies. 
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Nmber of Colonies devsloped 

Hours of incukation 0.02 pc H3TdR/d 0.02 ~c H3TdR/1?11 
with t racsr  Control 1 . 9  c/mM 5.1 c/m M 

1/2 167 - + 12 167 - + io 160 - + 3 

6 150 - + 8 137 2 10 - 138 + o 

24 161; - -t- 4 68 - + 39* 68 - + 31* 

*High v a r i a b i l i t y  due to 1 p l a t e  having counts near the  mean o f  control ,  while 
o ther  2 p l a t e s  had low counts. 



Number of Colonies deveimed 

Hours of  inccbation 
with t r zce r  Control 0.02 u ~ / ~ c i  0.1 pc/ml 0.5 p c / m l  2.50 UC/& 

1/2  
24 
0% 

44 -I- 5 $0 -!- 4 45 f 2 43 5 3 44 - + 4 
46 T 3 35 - T a 0 0 0 75 7- 7 - 

* Four p l a t e s  t h a t  received no thyaidine of any kind, including the  20 p g / d  
c a r r i e r  thst 311 s t h e r  =late. cnntained, 


